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Induced block caving at the Gora Blagodat! mine., Gor, zhur.\ v
no. 12:29-32 D 165, , ~ (MIRA 18:12)

. ‘ ""'1».'_ N
1. Cioroyyggod?t;koyl_"zhelezorudnoye mestoroshdeniye (for
: Verzikoveity,- mbta, Orlov). 2, Institut gornogo dela,
Sverdlovsk (for Shchelkanov, Denisov),
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NP@N;SQY,er.N.; MATVEYENKO, Ye.G.

Purifiecation of radioiodine-labeled Rose Bengal from admixturas
of unbound radioiodine. Med, rad, 10 no.11:65-66 N 165,

(MIRA 19:1)
1. Laboratoriya radioisotoprnoy diagnogtiki (zav, - prof, M.N.
Fateyeve) Instituta mediteinskoy radiologii AMN SSSR. Submitted
Decexber 12, 1963,
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TACC NR: 1pg013759 (a) SOURGE CODE: UR/0241/65/010/011/0065,/0066

AUTHORS: _Denisov, Yo, N, ; Metveyenko, Ye. C. . iz@ 7/

ORG: Institute of Medicinal Raciology, AMN SSSR, Laboratory of Radioisotopic
Diagnostics, Professor M, N. Fateyeva, Director (Instituta meditsinskoy radiologii
AMN SSSR, Laboratoriya radioizotiopnoy diagnostilki)

TITLE: Removal of free I13! from I131-1abelled Bengal rose
SOURCE: Meditsinskaya radiologiya, v. 10, no. 11, 1965, 65-66

TOPIC TAGS: radiation chemistry, chemical labelling, diagmostic medicine, WMJL)
jodinated organic compound, ion exchange chromatography / AV-17 anionits

131 contaminating industrially pre-

ABSTRACT: A method for the remuval of free I
pared 1131.1abel1ed Bengal rose_is described. The procedure ig of importance
btecause the presence of free I distorts the diagnostic data obtained by using

1331 )abelled Bengal rose in liver diseases, The method consists of passing Bengal
rose in glycine buffer solution through an lon exchange column filled with anionite

AV-17 (in C1" form) at a rate of 0.5--1 ml/min, The amount of free I-T in the

1/2 UDC: 61.6-073,916:615.42
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O
technical preparation was reduced from
: 9.28 to 0,353, The i1
was considerably more stabl -he purified preparation
and 1 table. e to et.)erilization by boiling, Orig, art. has: 1 figure
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B102/B186 3
S

,:.AU’I'BORSz : ,»‘Shohemelnv, V. H.. ansh, M. Aoy and Denisov, Ye. P.
. o
T Detarmimtion of thlcknesl and effioiency of the yield gone of’
‘true secondary -elestron emission based on ar investigation of |
the: energy apectrnm of x-ray photoemieaion '
kN PERIODIGAL: Pisika tverdogo tela, v, 5, no. 4, 1963, 11312 - 1137 -
o : b
‘;TEXT: The X-ray: photoenieeion mnergy spectrum of NeCl, KCl and KBr photo- '
.; " cathodes, condenged in vacuo onto Al or Au substrats were analyzed in order;
. "to determine the: ‘thickness of the yield zome 1 and its efficiency S=v-1, ;
where V is the’ méan number of electrons contained in the wave packet (cf. |
-,:_‘;-YP'I"I', 4. 2795, 19(»2). ) I/:l y L baing the total current in the ocase of ‘i

;'}zaro delay, and 1. the current »ine to X-ray photoele»ctrons. The layer thick-

t=fjﬁnessea investigai.ed wore betvaen geveral tens and several thousands of ¢ §
about ten differunt’ cathodes were measured for each pair substratum-salt, i .
- placed in a sphe:':lcal oapaoitor. - The elec‘trometer used had a sensitivity of ey

”.»,:, 10" 14& 80 that v- I/l. obtained fron the volt-ampere characteristics was
Oard 1/5 L 'i e o : : SRR .
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5 ' i A s/1a1/63/005/oo4/026/o47
:Detormination ot thickneaa and-« . B102/B186
ery" accurate. The results wem found to be affeot ed by an additional
?mechanism of emiaaion which had’ ito be taken into account when determining
¢ Tha currant due to this noohanian vas malcg;atud using the relation
._'x -
- i

1L oy where 1(.1 is- t,he quantum yield determined by the ratio

umber of emias:l on evants/ numbexr of a‘bsorbed quanta; . .is the Xeray

Quantum yield, 1.he ratio nmnber of x-ray electrona emittod into vaoumn/numba-
£ quanta. For metals: LI ’xr, but for dieleotricu ¥y e The additional !

echanism most ]probab l.y becomes appq:ent ‘only when besides irradiation also:
an electric field acts on the cathods; in the presecnt case this field was
Lt »la;vv/cm. The: following r‘baulta 'em obtained:

1

| S = (1-1.)/1,
o 8t (Teigggni )/,
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' C T s/1e 65/’005/004/026/047
“De.erninatton or thiowaenl and.‘. y=i~f 3102 3186

TOnly if the aslt layer: thichneaa is maller than the Debye radius, S dependa
e on the aubstratnn propartieh There are 5 figures and 1 table. ]

ASSOCIATION: Leningraduk:ly g,osudarstvenm univeraitet (Leningrad State
' Universit‘r) .

s'xmn'rm'sm o Hovember .21, 1962

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"



CIA-RDP86-00513R000310120019-4

"APPROVED FOR RELEASE: 06/12/2000

k) B0/ T"mﬁﬂ/"i’ﬁ/‘?ﬁ"(b) Pé;é-k

[

2569*2:?3

:’ 9:; 1954:

udy the eneray cmpositwn of zhes x-nzra' phf}nw'—l_ii

CIA-RDP86-00513R000310120019-4"

APPROVED FOR RELEASE: 06/12/2000



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4

aph;c prﬁcedure for sepavating |
‘The results confirm the valid~ |
by the Rumsh ‘and Shcht-me iev P
e '(ahETF v. 42, 727, 1. m yielé of the er terncll photo-% :
effect. "The: autho:s ‘thank Pu:adem.c:ian A. A, Lebedev for interest in:

“| the work and for a discussion of the results.® an. art. has: 3
' figures, 1 formuia, and 1 ta‘ble._,._ )

' |assocarzon: Lenlnmra‘””
VState Urlversztv} ~

'.bsuda:'stvenny*y Lx‘-lverslte.. (Lwl-;grad

viSIJBHITTEa- ’ 28!301:63 ENCL: 00 ’ '

37{5583MQODE; iDPg;SS; R ';'j ooB. . OTHER: 000
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tﬁ9§iC~TBGS§5Ax!fay ] ior), . photosmi on. cathode, meLaJlic photc-
‘ca{:hvodej, dielectric p sealtt ctron multiplier, secondary

.ABSTRACT. It ise

'.sults obtalned fro
araties in endssio ,
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‘he secondary emissivity of

, i:ipliers of the open. type i
art of this emission. 1In the case:
appreclable fraction of the emission-
ks, . the number of which in-
Ld of x-ray and. secondary elec=|:
the dielec-
erefo awpoasible ‘to explairi the dis='{
lectrons emitted into vacuum.
?dueed X-ray electrons dn

1' ‘crp Fe' <r°' Sn, Au'
th dielectrﬂcs is also
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SHCHEMELEV, V.N.; YELISEYENKO, L.G.; DEN1SOV, Ye.P.; RUNSH, M.A.

Current and pullse measurements of the X-ray photoemission from
a massive cathode. Fiz, tver. tela 6 no.9:2574-2579 S '64.
(MIRA 17:11)

1. Leningradskiy gosudarstvennyy universitet,
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_ DE§ISOV, Ye.P.

Formation of the low-lying shores of the southern Maritime Territory.
Soob.DVFAN SSSR no0.10:246-248 '59, (MIRA 13:11)

1, Dnl'nevostochnyy f£ilial Sibirskogo otdelenlya AN SSSR.
(Maritime Territorye-Shore lines)
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DENISOV, Ye.P,
—
Stratigraphy of upper Cenowolc formations of the sonthwestern Maritime

Territory. Soob.DVFAR SSSR no.12:19-23 '60. (MIRA 13:11)

1. Dal'nevostochmyy filial imeni V.L.Komarova Sibirskoge otdeleniya
AN SSSR.
: (Maritime Territory—Geology, Stratigraphic)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"




"APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000310120019-4

. B /
.
500
ow.n.ﬂ.a . 9/9 v
oopfe BaTi) Jo APy INIIVIIVAY
9z Srypisa eqy 3v RUedaTIIRg Jo saNTRITYY
sTTog Jo seT3Telol] OTEETNY FapLyrag U wRIAag AOTTVRE 38
| = wnamg 93evTE Jo WOTIAFKIOIT S0 LiTSoTeA w3y NTUIREMG J.e-l«ulﬂ
[ _ = FaTmonTig MATEW T SPIOT SPRTR B
|
w _ e %ﬂﬁéﬂ% nua«w-ﬂomﬂn .
om | vOND SieTe W U waneaaon Ln =y o3 TG YO8
o= Jahuﬂn-nanﬂdqﬂ%qﬁ-al-% g ‘p Toxmesciy”
i —— s
&
M 96T g%?ﬂﬂ!lﬂp&ﬂﬁdﬁﬁ%i.ﬂhﬂi
PR~ 3 TR wanog g Kotwied v W TG B 4TSS
i T (L4 ZOMTIL RORTIOL)_—
) wresTroal ORIy Sy 50 Troys X STETag N ‘K ‘s
& SF A OTENINE WSORd  PACTITEE A ¥ VO 4°X .Mnmwu@.iwﬁ N
e - YFTRA3Y EIULOEY 30 WITLIFTR co b
e Ty STEITES SCRTSEIER X A TSR TAcszess ¥ ¥ ¢¥ % st .
iy Lo el TR YRR Y BITTINIE T WS STXOTENIITL CA umﬁ. forIcag
cor e, peat T ToATVETING € S0 SSUAE SR D L ¥ e
1mozest EU% AUTIWI BOTITIS
IToTiw EUpELEo0 WOTINOTTOY % SEDTINA00

t

+5 s TIEWEAN €21 30 SETIaSE W
!

=3 prruoast 47 WIMRTICE SRE  3Z0E ;
|

5

Loorra vm <L TEe facterney oY °L 190y .
S seq 'AMpIARR( A 0 1T dreg H
i

payng #opdoo

RURN DoxviGrTELles LDOTIOA 1Q *Cf ¢ UFATTRAL

w TpocTocton of 38408 C“EETR XWT WApEIPRXY

:\”, Ceiaen LAISTTIOT ISA TOSSVAL

~ - 2
2 _
- ~ e

w l./-_ t.l.l\)i i i

CIA-RDP86-00513R000310120019-4"

APPROVED FOR RELEASE: 06/12/2000



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4

DENISCV, Ye,P,

Hew data on the hasalts of the Maritime Territory. Geol, i geofiz,
no,12:48-56 160, (MIRA 14:5)

1. Del'nevostochnyy £ilial Sibirskogo ctdeleniya AN SSSR, Vladivostok.
(Maritime Tarritory--Basalt)
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s/519/60/000/008/023/0351
D051/D113

AUTHORS s Denisov, Ye. Po; Smirnov, A. M.

TITLE: On the latest teotonic movements of the southern coastal region
of the Primorskiy «ray and adjacent territories

SOURCE: Akademiya nauk SSSRe Sovet po seysmologii. Byulleten'!, no. 8,
Moscow, 1960. Voprosy seysmicheskogo rayonirovaniya, 179-183

TEXT: A brief survey of the geologic-tectonic development of the south-

ern coastal region of the Primorskiy kray and adjacent territories is giveno
Continental conditions were established as a result of folding and uplifts in
areas which were inundated by the sea before the end of the Cretacious period.

A number of depressions and axially oriented elevations formed during the 5%
Paleogene, but the main characteristic, however, was planation., The corre- —
lation between depressions and elevated zones did not remain constant and

some depressions rose to different heights, even up to 600 m, a process due

to increased tectonic activity at the end of the Miocene. The post-Miocene
formations stretch practically horizontally. Differentiated movements gra-

Card 1/3
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s/519/60/000/008/023/031
On the latest tectonic movements of oeo D051/D113

dually weakened and general planation began once more but, however, did not
establish a peneplain. The pliocene basaltic flows did not engulf the axial
sections of mountainous structures which emerged like inselbergs from the
basalt sheete The lower basalt surface marks the old relief, the upper
layers gradually assuming & sloping position and the top layers being practi-
cally horizontal. In the south,the basalt sheet surface shows collapsed
voleanic cones along an old mesozoic faulte A close connection between cein-
ters of basalt discharge and lines of intermittent faults could be observedo
In this respect,olivine-~pyroxene inclusions discovered by the authors in
different lavas and basalts sre important. Preliminary data concerning ftheir
spectral analysis are given. Uplifts in the concerned area occurred towards
the end of the Pliocene and are still occurringe According to G, F. Gorghhow
the territory is located in a zone of seismic intensities 6 and 7. It 1¢g
stated, that this activity is related to recent intermittent faults located

on the edges of large depressions and stretching submeridionally and sub
latitudinally. Scientists Ae 2. Lazarev, Ya. Ye. Pashchenko, Go. M. Vliasov,

P. N. Kropotkin, B. M. Shtempelf; A. li. Smirnov, N. Ao Lebedeva, V. I. Bu /-~

Card 2/3
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8/519/60/000/008/023/0%1
On the latest tectonic movements of coe D051/D113

and G. S. Ganeshin are mentioned. There are 1 figure and 15 references:

13 Scviet and 2 non-Soviets, The English-language references are: He Kuno,
Plateau Basalt -~ Lavas of Bastern Manchuria. Proc. 7-th Pac. Sci. Congr..
2, 1953; C. S. Ross, M. D. Foster a. A. T« Myers. Origin of Dunites and of
Olivine - Rich Inclusicng in Basaltic Rocks. The American Wineralogist,

No 9-10, 1954.

ASSOCIATION: Dal'nevostechnyy filial AN SSSR (Far Eastern Branch of the
AS USSR)
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.DENISOV, Ye.P.; NIKONOVA, R,I,

e e e o,

Redent tectonlc movements in the southern Maritime
! Territory and
adjacent regions, Biul,MOIP.0td.geol. 35 1n0.2:28-37 Mt:Xp 160,

MIRA 14:
(Martime Territory--{eology, Structural) ( taxd)
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DENISOV, Ye.Po

it
' Age of blanket basalts in the southezh part of the Maritime Territory,
DokloAN SSSR 136 "hmo,1:167-168 Ja 161, (MIRA 14:5)

1, Dal'mevostochnyy filial Sibirskogo otdeleniya AN SSSR.
Predstavleno akademikom D,V,Halivkinym,
(Maritime ferritory—Basalt)
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SAKHNO, V.G.; DENISOV, Ye.P.

——

RS

Origzin of the inclusions of ultrabasite rocks in basalts in the south-
ern part of the Far East. Izv, IN SSSR,Ser.geol. 28 no.8:43-55 Ag '63,
(MIRA 17:2)

1. Dal'nevostochnyy geologicheskliy institut Sibirskogo otdeleniya AN
5SS3, Vliadivostok.
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SECHEMELEY, V.H.; YELISEYENKC, L.G.; TEUISOV, Ye.F.; TUMSH, A,

HMzasuring X-ray photoemission from metals by nmeans of open iype
secondary-eleztron multipliers., Prib. i tekh. eksp. 9 qo.b:llA-
118 N-D 164, (MIRL 18:3)

1. leningracgkiy gosudarstvennyy universitet.
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DENISOV, Ye,P.

Some characteristics of basaltoids with ultrabasic rock
inclusions. Geol., 1 geofiz. no.4:168.175 165,
(MIRA 18:8)

1. Dal'ncvostochnyy geologicheskly institut Sibirskogo otdeleniya
AN SSSR, Vladivostok. :
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L 4%ﬁ2§£§ IT(N/T 1Jp(c) 2 - :
'+ AP60221499 . SOURCE CODE: UR/005/66,/000/001/0057/0068
AUTHOR: Denisov, Ye. P.; Rumsh, M. A. A7

—
ORG: none

TITLE: Determination of the charscteristics of the movement of the
electron fluxses in a s0lid body by the method of the external x ray
photoeffect 4»

SOURCE: Leningrad. Universitet. Vestnik. Serliya fiziki 1 kbimii,
NG . 1’ 1966’ 57-

TOPIC TAGS: electron flux, photoeffect, x ray photogrsphy

ABSTRACT: The erticle gives a calculation of the extrapolated snd
moximum ranges of photcelectrons from the experimental velues of the
quentum yield for normel and inclined incidence of the x-rays on the
photocathode. After a short introduction, the article proceeds to a
discussion of the basic principles determining the propesgstion of
electron fluxes in a solid body, and then goes on to a quantitative
calculation of the quantum yield of photoelectrons. GCalculated results
using the mathematical theory developed in the article are listed in a
table and are found to be in agreement with the dsta of other authors.

Card 1/2 | UDC:  535.215.1

]
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¥ -

1 42296-66
Agc NR:  AP60221499 )

Orig. art., has: 27 formulas, 7 figures and 1 table,
SUB CODE: 20/ SUBM DATE: 16Jun65/ ORIG RI_'JF: 010/ OTH REF: 007

Card 2/2 /Lﬂ',/ )
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| pEnzsov YE. T

B USSk/Chenstry - Physicsl Che lotry
s
'.VVA“'»(‘,}‘ON; B Bexfﬁzin, I. V.‘g,‘and A.I”J:Edisov, E. T, |
8 Title : Basle prc»duct.'sg'of-1iqii1déphasa.oxidextion of cyolohexane with atmospheric

oxygen and t.hd: role oi; these products in processes of phase-formation

B reriodical : Dokl. AN SSSR, 97, Ed. 2, 273 - 275, July 1954

gract 1 - Two layers: (upper r) are formd during the oxidation of cyclohexane
AR with ‘atmospheiric oxygen: " the upper “layer represents a solutlon of reaction -
products in cyclohexana; the lower layer consists of liquid oxidation pro~
ducts anc a considerable amount of solid acids. Quantitative separation

of ‘apper layer products showecd that 9% mol. % of all alcohols consisted of
cyclohexanol and 97 mol, % of all carbonyl compcunds consisted of cyclohex~
ane., The lower layer contained the sams products plus adipic and formic

» acids. Five referencea. Tables,
3 Institution : The M. V. Loﬁidnosov State University, Moscow

S Prosented by : Academician V. N, Semenov, March 20, 1954
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USSR/Physical Chemistry’- Kinetlcs, Combustion, Explosions, Topo-

, ‘Abs Jour:

Author :
Inst
Title

Orig Pub:

Abstract:

chemistry, Cetalysis. B-9

Referat. Zhwmnal Khimiya, Fo 3, 1958, T210.

I.V. Berezin.,—{Y_e_._El‘,.J)gnigo_L, N.M. Emanuel'.
: Academy of Sciences off USSR.

Kinetics and Chemism of Cyclohexane Oxydation in Liquid Phase
by Oxygen from Air under Pressure.

in symposium: Vopr. khim. kinetiki, kataliza i reaktsionnoy
sposobnosti, M., izd-vo AN SSSR, 1955, 273-291.

Cyclohexane (1) oxidation was carried out with 0, from the air
in an autociave installation at temperatures from 135 to 155°
and. under the pressure from 10 to 100 atm. During the reaction
covrse, samples were taken and analyzed for cyclchexanone (11),
cyclohexanol (III) and cyclohexyl peroxide ﬁIvg contents, and
the total contents of acids (V) and esters (VI); waste gases
were analyzed for Op and COy;. The oxidation reaction of I has

: /W -12-
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USSR/ .hysical Chemistry - Kinetics, Combustion, Explosions, Topo-
chenmistry, Cstalysis. B-9

Abs Jour: Referat. Zhurmal Khimiya, Fo 3, 1958, 7210.

an gutocatalytic character; the kinetie curves of I1I, IIT and

IV have the same shape and pass through a maximum, and the con-
centrations axe II>III > IV along the total reaction duration.
After a rapid rise at the reaction start the rate ¢f 0, absorp-
tion remains nearly constant for some time, after which it starts
slovly to drop. V and VI appear later then other products.
Traces af aldehides were detected at great depths. The activa-
tion energy according to the 0p and IV curves is 27.2 and 29 keal
per mole correspondingly. The maximum concentraticns of II, III
and IV rise with the temperature rise. Additions c¢f II (4.5,
12.5%) and butyraldehide (0.8%) accelerate the oxidation of I
very mich. An addition of IV, as well as of the mixture of II,
JII and IV in concentrations produced at the reaction, increase
the oxidation rate of I, the autocatalytic character of the kine-
tic curves is preserved, which indicates the existence also of

Card : 2/ -13-
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cal (hemistry ~ Kinetics, Combustion, Explosions, Topo-
cheml.stry, Catulysis. B-9

_ ibs Jour: Referat. Zhmrnul Khimiya, No 3, 1958, 7210.

other intermediate products responsible for the self-accelera-
tion of T oxidntion. The study of the IV dissociation showed
that it proceeded at l35° in a steel autoclave according to the
Pirst; order with congtants of ¢.48 hour™ (0.39 M in pure I),
0.52 hour™L (0.06 M of IV + 0.2 M of II), and 0.6 hour~l (in
oxidized I medium) and produced. an equimolecular mixture of

IT and III. The authors assume that the mnin amount of II is
produced by the dissocistion of the hydroperoxide radical, and
that III is obisined at the expense of the recombination of
the hydroperoxide radical with OH with the liberation of 0p.
IV decomposes with formation of caprone and  -oxycaprone al-
debides, which oxidize at a great rate to corresponding aclds.
The formation of adipic acid, (VII), the final reaction product,

3/ ~1k-
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from the point of view of ‘the chain theory of degonerats branches,
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Moscow, 1956, (Disserkation For the Degree of Candidate in Chemical

Science. )

Knizhnaya letopis'
No 32, 1956, Moscow,

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4

sty lcdlnannmodmcm s
talysh s “pixt. 8¢ 30 ati. pressuse. . The

tic 58 tlse chtalytic oxidatiou. At grea .
,';he_(:om)iq ts beginto 2 .:.atniyztsunmral i
the Co salls from th 1t ‘gone ipsiits in the ntjpn(_

- ot sty Jormalion of of cyclohzsiunone |

oetediag m,ndbv :
and!lmits&’.s conexn,, wh

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4

_.D@/U/s oV, /é?, 7—

USSR/Fhysical Chemistry - Kinetics, Combustion, Explosions, Topo-
chenistry, Catalysis. B-9
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Author : Ye, T. Denisov, N.M. Emamuel'.
Inst ¢ Mog¢iow State University.

Title : Mectanism of Catalysis by Cobalt Srearate at Initial Period
of (yclohexane Oxidatiom.

Orig Pub: Zh. fiz. khimli, 1956, 30, No 11, 2499 - 2509.

Abstract: At the beginning of cyclohexnne (I) oxidation reaction catalyzed
by cobalt stearate at 50 to 110° in an autoclave equipment (Bere-
zin I.V,, Dissertatsiys, MGY, 1953) a rapid transition of Coft
into 003“‘ takes place with the formation of insignificant amounts
of alcohol and ketone. Iater a period of & retarded reaction
occurs, after which the formation process of Co3* end oxidation
products is resumed at a grest speed. Additions of cyclohexanone
(0.6mmole per 1it) to the initial I result in an increased yield

Card : 1/2 -7~
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Abs Jour: Referat. Zhwrnal Khimiye, No 2, 1958, 3855.

of ‘the initisl stage products; additions of cyclohexanol (3.35
p-mole per lit) increase the duration of the retarded reactionm.
If StoCo containing crystallization water was added to I, the
transition of Cot into Co¥* and the initiaticn of the oxidation
process do nct take plsce. The authors think that in the initial
oxidation period a rapidly retarded macroscopic initiating stage
tskes place, in which ntage Co2t converts into Co3t and the latter
catalyzes the further process course. Experiments with different
St-0 concentrations and with additions of Co? to the developed
vegction indicate that Co? retards the reaction. In the opinicn
of the authors, initisting is not connected with the reaction be-
tween Sto0 ard peroxids, but it occurs with the participation of
the St,Co0, complex with I.

card : 2/2 -8-
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Emanuel’, N, M. , Denisov, Ye. T.

20-3-28/52

Theoretical Possibility of Oxidation of Benzene to Phenol
in the Liquid rhase (0 printsipiil'no, vouuozhnosti zhidkofaznogo
okisleniya benzola v fenol)

Doklady AN SSSR, 1957, Vol. 117, Nr 3, pp. 458 - 461 (USSR)

The authors hers endeavor to degermine the oxidation of benzene at
temperatures of from 230 - 270  and at a pressure of 50 atmosphems
Experiments were carried out in an autoclave device for the oxida-
tion of hydrocarbons in the liguid phase under pressure. At each
experiment 200 mm of benzene were introduced into the reactor. Oxi-
dation was carried out by the oxygen of a nitrogen oxygen nixture
with the composition 1 1 1. During this process samples were t aken
of oxidized benzene and were analyzed with respect to their phenol
content. With a photocalorimeter alsoothe optical density of the
oxidized benzene was measursd. At 250 oxidation of the tenzene in
the liquid phase takes place with noticeable rapidity. With the
oxidation of benzene phenol and resins are produced. The kinetic
curve of the asoumulation of phenol is of S-like character. How-
ever, the maximum concentration of phenol in this process amounts
to. aly 0,16 mol percent. In the oxidation of benzens with cobalt
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Theoretical Possibility of O:xddeiion of Benzene to Phenol

20-3-28/52

-ip the Liquid FPhase

Card 2/3

stearate this catalyzer directs the reaotion into the direction of
the condensation of benzene with the production of soot; only small
quantities of phenol are produced on this oocasion. Small quanti-
tias of emsily oxidizable substances such as cyclohexane and cyclo-
hexanon ascelerate the oxidation of benzene. The corresponding ki-
netic ourves are given. The experimental data obtained here con-
cerning the oxidation of benzene tend to show that this process

is a chain-like degmerated, ramified, self-decelerating reaction.
The experimental data agree well with a mechanism, which is de-
scribed in detail. The present paper proves that, in principle,

it is poszsi ble to attain the oxidation mentioned in the title at
temperatures that are near critical temperature. The-minciple

of gas initiation applied on this occasion furnished the best re-
sults. The processes for the removal of the self-slowing-down of
the proceases will have to be examined. Therse are 3 figures and

4 references, 3 of which are Slavic.
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Denisov, Ye.T., Emanuel’, N.M. {(Moacow) Th=27-4=1/5

The Effective Mechanism of the Inhibitors in Chain Reactions of
the Liquid Oxidation Phase (Mekhanizm deystviya ingibitcrov v
tsepnykh reaktsiyakh zhidkofaznogo okisleniy;{

Uspekhi Khimii, 1958, Vol. 27, Nr k, pp. 365-402 (USSR)

The report begins by dealing with the importance of inhibitors and
the research work carried out in this comnection during the past
decades. Mention is made of the works by Muro and Dyufres (Ref 7)
on antioxidation. Afier the function of inhibitors had, in their
general outlines, bscome known and the chain theory suprlied re-
latively simple formulae for the description of slowing-down ef-
fects theoretical interssi in inhibitors began to die down. It was
only recently that opns of the authors of this paper pointed ocut
that in numerous cases oxidation processes have a far more compli-
cated mechanism than that of the slowly growing and ramified chain
avalanche. The present survey is devoted to the analysis of the
chemical effective mechanism of inhibitors and to the theoretical

‘interpretation of and the particular offect exercised by inhibitors

on the basis of the theory of chain reactions with degenerated
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The Effective Mechanism of the Inhibitors in Chain T4=27-4~1/8
Reactions of the Liquid Oxidation Phase

ramificetions as developed by Semenov. The report is divided into
the following parts: The chain mechanism of the oxidation of hydro-
carbons, The "chain-interrupting" chemical eff'ect exercised by in-
hibitors; on the separation of the H-atom from the molecule of ths
admixture InH; on the connection of the free radical with the mole~
cule of the admixture Q; the mechanism of the inhibiting effect of
phenols; the mechanism of the inhibiting effect of amines. The
next chapter deals with the kinetic characteristic of the effect
exercised by inhibitors: 1.) The theory of the effect produced by
strong “nhibitors. 2.) The theory of the effect produced by weak
inhibitors. - The following chapter deals with antioxidizers which
exercise a retarding effect upon the velocity of degenerated rami-
fication. Mention is made in this connection of the destructive
effect exercised by sulfides upon hydroperoxides, of the problem
concerniing the modification of the kinetic ocurve of oxidation of
hydrocarbons c¢f the slowing-down effect produced with respect %o
the oxidation process of alkaline substsnces and acids. In conolu-
sion the report deals with the joint effect produced by 2 anii-
Card 2/3 oxidizerrs. In this connection the fact is stressed that the joint
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The Effective Mechanlsm of the Inhibitors in Chain -27-4-1/8
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effect produced by two substances which are able to destroy
peroxides can often produce a greater effect than may be assumed
on the strength of the rule of additivity. There are 10 figures.
6 tables, and 81 references, 23 of which are Soviet.

i1 Ghailn reactions=-Inhibition 2. Oxidation inhibitors--Anslysis

Card 3/3
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O S —
ye. T
Denisov, Ye. T. ' 76-1-15/32
"Tg;'épecifio Action of Inhibitors on Degenerate Branching

Chain Reactions (Osobennosti deystviya ingidbitorov na
tsepnyye vyrozhdenno-razvetvlennyye reaktsii).

Zhurnal Fizicheskoy Khimii, 1953, Vol. 32, Nr 1,
pp. 99-108 (USSR)

By means of the chain theory the various processes connected
with the influence of inhibitors on chain reactions with
degenerate branches are investigated. Some facts regarding
the effect of inhibitors on the oxidation of liquid hydro-
carbons are explained. Based on a general investigation of the
influence of various inhibitors a kinetic explanation of the
conceptions on force and effectiveness of the slowing-down
effect of inhibitors are given. The hydrocarbon oxidation
processes are degenerate branching chain reactions. The
slowing down effect of inhibitors is dependent on the -ir
interastion with free radicals. This leads to a slowing down
of the chain extension reaction. Three poosible processes

of the interaction are shown., Thc author states that a
weakening ¢f the slowing down effect of some inhibitors with
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The Specific Action of Inhibitors on De:renerate Branching 76-1-15/52
Chain Reactions

their introduction in to the alrcady developing process

of degenerate branching chain reaction takes -lace independent
from inhibiting, from the character of the disconnection of

the chains in reaction. Thia charncteristic makes a differunce
between the degenerate branching chain reactions the non-
branching chain reactions (the latter are slowed down when

the inhibiters are introduced at the beginning of the reaction,
as well as when the introduction takes place during a reaction
already in progress)(ref. 8). The cause of the wealaning of
the slowing down effect of inhiblitors on the dej,enerate
branching chain reactions with the development of the latter
is that the reactions develop automatically. The reaction
velocity with degenerate branchings is determined at any
moment by the ccncentration of the substance which injects

the chains snd forms during reaction. The inhibitor slows

down the formation of this substance. The slowing down is not
only determined by the intensity of the slowing down effect,
but also by its duration. The intensity of the slowing down

s o VaTes ot ey vt s !
Card 2/4 effect of an inhibitor is determined by the ratio between
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the velocity constant of the reaction of the radical formed
of the inhibitor and the radical effecting the oxidation with
the hydrocarbon. The smaller this ratio is the stronger is the
inhibitor. The effectiveness of the slowing down effect is
determined by the magnitude of the constant of reaction
velocity of the radical effecting oxidation with the
inhibitor. The greater it is the greater is the constant.

The explanation for the opposite effect on the oxidation of
various hydrocarbons with the addition of some substances is
given. The activity of the radicals through which the
oxidation of hydrocacbon takes place changes from one hydro-
carbon to the other. The radicals forming with the oxidation
from such related hydrocarbon compounds, as there are
alcohols or acids, apparently do not differ much as regards
their activity from those radicals forming with the oxidation
of hydrocarbons. Therefore cases are easily possible where
the radicals forming with the oxidation of such a substance,
are less active than the respective radicals of a hydro-
carbon, but much more active than radicals which effect the
oxidation of another hydrocarben. In the first case an
addition of this substance will slow down . f..-iis ., :
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The Specific Action o Inhibitors on Degenerate Branching 76-1-15/32
Chain Reactions

oxidation, in the second case it will accelerate it. In the
end the suthor shows that when a weak inhibitor is intro-
duced to a reaction already in progress the slowing down of
the chain reaction could occur because of the change of the
composition of radicals in the course of the chain process.
There are 3 figures, and 13 references, 9 of which are
Slavic.

ASSOCIATION: Moscow State University imeni M. V. Lomcnosov
. (Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova)

SUBMITTED: October &, 19%6

AVATLABLE: Library of Congress
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Denisov, Ye. T, S 76-32-6-13/46

On the Participation of Snlt Catalysts in the Chain Propagation
Reaction of the Liquid Phase Hydrocarbon Oxidation (Ob uchastii
solevykh katalizatorov v reaktsii prodolzheniya tsepi pri zhid-
kofaznom okislenii uglevodorodov)

Zhurnal fizicheskoy khimii, 1958, Vol. 32, HNr 6,
pp. 1269 - 1276 (USSR)

Owing to the complicated nature of the problem and insufficient
experinental evidence various standpoints have hitherto been
adopted papers concerning the mechanism of the catalysis with
metal salte and organic acids. The results of the catalytic oX#-.
idation of cyclohexane leadto the sssumption thet processas of chain
propagation are caused by such catalysts. In the present paper
factors are pointed out on the strength of the theory of chain
reactions with degenerate ramifications indicating such a reaction.
New experimental data are evaluated and the correctness of the
assunptions is proved. It is found that a reaction of the free
radicals with hydrogen peroxide must be assumed apart from the
transformation of the ROO-radicals in hydrogen peroxide. The
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On the Participation of 8alt Catalysts in the Chain 57ff76-32-6-13/46
Propagation Reaction of the Liquid Phase HBydrocarbon Oxidation

scheme of reaction derived herefrom, however, is unable %o explain
all experimental evidence obtained. It appears, among other
things, that an interaction of the catalyst with the ROO-groups
takes place under the formation of another radical,; as for
example OH and molecular products which differ from hydrogen
peroxide as do a ketone or an alcohol., Proceeding from this as-
sumption corresponding equations are derived. Experiments were
conducted, determining the content of hydrogen peroxide, ketone
and alcohol.. The kinetic curves showed that all three products
ara formed in parallel in the presence of salt catalysts. Thus
the assumplion is proved .that an interaction of the catalyst with
the radical ROO takes place under the formation of a new radical,
of alcohol and of ketone. Salts with cations containing smeared
electrons must react particularly actively with the free radicals.
This is substantiated by the experimental evidence concerning
the oxidation of cyclohexane with cobalt and manganese stearate,
in which the production of hydrogen peroxide is particularly
i small in tie beginning. There are 4 figures, 1 table, and 11
Card 2/3 references, 6 of which are Soviet.
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1. Hydrocarbons (Liquid)--Oxidation 2. Metal salts—~Catalytic
properties 3. Organic acids-~Catalytic properties
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LUTHOCRS: Denisov, Ye.T., Emanuel', N. l. SOV/76-32-10-2VB9
e e e e i

TITLE: The Liquid Phase Oxidation of Benzene %o Phenol at
Tenperztures Close to the Criticel Point (Okisleniye
benzola 7 fenol v zhidkoy facze pri tempercturakh, bliz-
kikh k leiticheskoy)

PERICDICAL: Zhurnal fizicheskoy khinii, 1958, Vol 32, Hr 10,
pp 2374 - 2382 (USSR)

ABSTRACT: In an earlier paver (Ref 1) it was pointed out that
a series of high-tempersture oxidations can be carried
out in the gas phase &t low temperatures, aznd in
the liquid phase. In the present paper the oxidation
of ligquil benzene is carried out at 230-270° (especially
at 250°) and at a pressure of 50 atmcspheres absolute
prescure. An asutoclave serving for the investigation
of the kinetics of procasses in liquid phase (Ref 5)
was used, Benzere oxidizes in the liguid phzse rather
rapidly at 2500; phenol and resins are formed as
reaction products. An addition of 2 mols cyclohexane
Card 1/4 causes an acceleration in the process, whereas 1 molf%
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The Liquid Phase Oxidation of Benzene to Phenol at 307/76—32-10-2/39
Temperatures Close to the Criticzel Point

cyclohexanone shovs a 0till stronger effect. The
addition of 0,5 molfh cobalt stereate led tc the
opposite effect, i.e. a small formation of phenol
took placejhowever, with a large fornation of soot.
Experiments carried out with gas injections yielced
the best results when nitrogen dioxide was used.
Nitrobenzene was qualitatively determined among the
oxidation products in this case. The interruption
of the gas passage leads to a slowing down of the
reaction so that a stimulation by nitrogen dioxide
should toxze place throughout the oxidection process.
It is assamed that benzene oxidizes also in the
liguid phase according to the chain mechanism. The
maximum phenol formation depends on the gelf-in-
pedance of the benzene reaction.The present reaction
is considered in relation to the theory of chain
reactions by N.N.Semenov (Ref.9), and the experimental
dota obtained-are compared. The self-impedance of
the chain reaction is explained by the accumulation
Card 2/4 of products that irhibit the reaction by ar exchange
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The Liquid Phase Oxidation of Benzene to Phenol at S0V/76-32-10-21/39
Temperatures Close to -the .Critical Point

of active redicals against less active ones. According
to a scheme the weakly active free radicals react

with intermediate products and the maximum concentration
of the intermediate products is lower the higher the
inhibition by the oxidation products. On the other

hand, the final product will be formed at a maximum
veloecity in the case that the meximum concentration

of the intermediate products is obtained. There are 6
figures and 10 references, 8 of which are Soviet.

ASSOCIATION: Akademiya nauk SSSR,Institut khimicheskoy fiziki (as
USSB’Institute of Chemical Physics)

SUBMITTED: May 15, 1957
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PHAGE T BOOK EXPLOTTATION 80V/ 3663
Akademiya nauk SSSR. Institut khimicheskoy fiziki

» Okisleniye uglevodorodov v zhidkoy fase; sbornik statey (0xidation of Hydro-
carbons in the Liquid Ptase; Collection of Articles) Mossow, Izd-vo AN 8SSE,
1959. 334 p. Errata slip inserted. 2,200 copies printed.

Ed.: N. M. Bmacuel', Corresponding Member, Academy of Sciences UBSR; Ed. of
Publighing Eouse: K. M. Dyusayev; Tech. Bd.: I. F. Kuz'min.

PURPOSE: This collection of articles is intended for chemints interested in
hydrocarbon oxidation reactions, particularly for those specializing in petrol-
eum fuels.

COVERAGE: 'This collection of 35 articles represents the results of investigations
ovér a pericd of several years on problems of.hydrocarbon oxidation, The
authors present their own thedretical and .experimental data and also drav from
current literature. No personalities are mentioned. References accompany
nost of the articles.
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Oxddation of Hydrocarbons in the (Cont.) 50V/3663

lnorre, D.G. [Institute of Chemical Physics]., Some Elementary Stages in

the liquid-Phase Oxidatlon of Hydrocarbons 46
This study, based on data from the literature indicates that hydro-
peroxide formation is the initial stage in the formation of stable
hydrocarbon oxidation produets. Reaction activation energies and
reaction rates are computed both theoretically and experimentally.

Jenisov, Ye.T. [Moskovekiy gosudarstvennyy universitet imeni M.V. Lomono-

fiova (Moscow 3tate University imeni M.V. Lomoncsoy)]. Influence of Products

of & Slowly Developing Chain Reaction on the length of the Unbranched Chain 55
The influsnce of oxidation product concentration on the length of side
chains is investigated. (m this basis, a number of phenomena observed
during the liquid-phase oxidation of hydrocarbons is explained: self-
retardation 6f the oxidation process, rectification of the kinetic
curves during low-temperature oxidation, the increase in effective acti-
vation energy with loweredl temperature, ete.

Card 3/A8
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Oxidation of Hydrocarbons in the (Cont.) 80V/3663

" Demisov Ye.T. [Moscow State University {mani{ M. V. Lomonosov],
mss of the Action of Inhibitors on Side-Chain Dacomposition
Reactions

Ivanov, K.I., and Ye.D. Vilyanskaya {Vsesoyuznyy teplotekhnicheskiy nauch~
no-issledovatel'skiy institut imeni F. E, Deershinskogo (All-Union Heat
Engineering  Sclentific Besearch Institute imeni F. F. Dzerzhinskiy).
Effect of Inhlbitors on the Kinetics of the Autoxidation of Hydro-
carbons T7
The authors investigate the effect of various inhibitors on the
autoxidation of hydrocarbons from petroleum crudes, as well as
various stages in the development of the oxidation process.

Cara 4A8
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polyvalent metal galts in the decomposition of peroxides and the
oxidation of hydrocarbons 18 discussed.

Blyumberg, E«A., Z.K. Meyzus, and N.M. Epanuel' [Institute of Chemical
Physics]. Iiquid-Fhase Oxidation of n-Butane at Bear-Critical Temp- ‘
eratures and Pressures 125

The authors discuss ‘the kinetics and chemistry of & purportedly new

method for liguid-phase oxdation of n-butane. Initiating the re-

action with NOo, and ecatalyzing with CoSty resulted in a

shorter induction period by {ncreasing the initial rate of chain

growth. Acetlc acid and methyl ethylketone are the principal

products of the reaction.

_Denisoy, Ye.T. [Moscow State University ymeni M.V. Lomonosov] Kinetics

of Cyclohexane Oxidation Catalyzed by Cobalt Stearate 136

The author finds that the catalytic action of cobalt salts (stemtel)
both breaks down and initiates chain growth during the oxidation of
cyclohexane. The relationstdp between these functions 1is substantial-

1y changed as the reaction cevelops.

card 7/18 .
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5.4300

AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT: .

Card 1/3

77062
S0V,/62-59-12-6/43

Denisov, Ye. T.

et R S

Causes for Changes in Concentration of the Intermediate
Product in the Course of Chain Reactilon

Izvestiya Akademii nauk SSSR. Otdelenilye khimicheskikh
nauk, 1959, Nr 12, pp 2100-2111 (USSR)

During oxidatlon reactions with degenerate branching,
the concentration of the molecular intermedilate
product (hydroperoxide, ketone, aldehyde), after
reaching a maximum, often starts to decrease rapldly.
The author considered possible cases 1n which the
concentration of the intermediate in the reaction
RH—> P -—K (where RH 18 starting compound, P is
intermediate, K is final product) is decreasing:

(1) reaction, in which the intermediate is formed
and consumed by a chaln process; (2) the intermediate
18 consumed by a nonchain process, in which the
accumulating products alter the consumption rate of
the intermediate; (3) formation of fonic products

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"
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causes for Changes in Concentration of the 77062
Intermediate Product in the Course of Chain S0V/62-59-12-6/43
Reaction
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takes place, catalyzing ionie .dissociation of the
intermeciiate. Two main causes for the decrease of
intermediate-product concentratlon are: (1) change of
radical composition and their actlvity in the course
of reaction. When the intermediate 1s formed and
consumed by a chain process, i1ts concentration changes
when the relative reactivity of the radicals changes,
i.e.

Koy g, K !
koo T kg s OT EE ratio is not constant.

Here ko and kl are rate constants of the radicals

with RH and P, respectively, 1 denotes free radical
(from O to 1); O denotes RHj 1 denotes P. This
inequallity takes place when the heats of the four
reactions do not have the same aign. (2) Rate increase
of the intermediate-product consumption by a nonchain
process. This takes place due to accumulation of

CIA-RDP86-00513R000310120019-4"
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Causes for Changes in Concentration of the 77062
Intermediate Product in the Course of Chain S0V/62-59-12-6 /43

Reaction

compounds, reacting with the Intermediate, or due to
accumulation of acids, which cause ionic decomposition of
the intermediate. In actual oxidation processes, one may
find cases in which either both, or predominantly one

of the causes exist. There are 4 figures; and 16 ref-
erences, 7 Soviet, 4 U.K., 5 U.S. The 5 recent U,K.

and U.S. references are: J. E. Hay, N. M. Johnstone,

C. F. Tipper, R. H. Williams, J. Chem. Soc., 1954,

629; E. J. Gasson, A. F. Millidge, G. S. Primavesi, J.
Chem. Soz., 1954, 2161; F. H. Seubold, W. E. Vaughan,

J. Amer. Chem. Soc., 75, 3790 (1953); c. F. Tipper, J.
Chem. Soc., 1953, 1675; M. S, Kharach, J. S, Burt, J.
Organ. Chem., 16, 150 (1951).

ASSOCIATION: Institute of Chemical Physics of the Academy of Sciences
USSR (Institut khimicheskoy fiziki Akademii nauk SSSR)

SUBMITTED: March 22, 1958
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AUTHORS::

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

S0V/80-32-4-33/47

Berezin, I.7., Denisov, Ye.T., Suvorova, S.N., Smolyan, Z.3. and
Emanuel!, K.M, ©———— '

The Oxidation of a Mixture of Cyclohexane and Cyclohexanol 4o
Adipic Acid (Okisleniye smesi tsiklogeksana i tsiklogeksanola v
adipincvuyu kislotu)

Zhurnal prikladnoy khimii, 1959, Vol 32, Nr 4, pp 888-892 (UssR)

Production of monomers for plastics and synthetic fibers is onse

of the important tasks of modern chemistry. The utilization

of various waste materials can contribute to the solution of this
task. One of these wastz materials is the mixture of cyclohexane,
80 mol.%, and cyclohexanol, 20 mol.%. The authors studied the
kinetics of the oxidation of this mixture, called "anol head",

with an aim of obtaining cyclohexane and adipic acid. The oxidation
was carried cut in an autoslave at a pressure of 20 atm by mole-
cular oxygen at temperatures of 130 and 150°C. Kinetic curves of
accumuiation of the reaction products were obtained and the
possibility of producing adipic acid by oxidizing the "anol head"
was proven. It was shown that some peculiarities in the oxidation
kinetics were determined wholly by the concentration of cyclohexanol

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"
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507/80-32-4-33/47
Phe Oxidation of a Mixture of Cyclohexane and Cyclohexanol fnto Adipic Acid
in the "anol heai". The process of oxidizing "anol head" is to
we carried cut with continuous removal of adipic acid obtained in
order to prevent its burning intc .Lower dicarboxylic acids, and
the process thereby azquirer o continuous character.
There are 3 sets ci graphs and 7 Soviet references.

SUBMITTED: November 1, 1957
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5(4) e
mm: Denis‘w, Ye. T, /76"33"606/44
TYTLEs Investigation of the Cxidetion of Cyslchexane by en Inhibiting

Method Daring the Courss of W2 Fornsien (Tzaelealye ollsleniya
taiklogeksana metodom jnglbirovaniys po khodu reaktsil)

PERIODICAL:  Zhwrmal fizicheskoy khimii, 1959, Vel 33, Nr 6, pp 1198-1208 (USSR)

ABSTRACT: To obaracterige i chain-oxidation prcoess it is necassary to know
the chain formatlon rate and the chain length as well as the

xinetics of the varisticn of both thess quantitiss during reaotion,
A rathsr simple method cf deternmining these quantities in the oase
of oxidation in the liquid phase, is {that of inhibiting the resotiom.
There are twc baaioc possibilities in a ohain reaction with the
formation of dsgenerated rvamifiocstions, with an intermediate and an
end produst. 1) The molecular intermediate product (2}, from which
the degenerated ramifiostion is eriginated, occurs after & chain
resotion, and alsc descmposes after & ohadu reastion. 2) (Z) is
formed by s chain reastiong it does not, however, decompose after a
chain reacticn. Both thase cases are trorougaly dealt with
theoretically, und it is stated that in tbe first case the addition
of an inhibitor (I) effests & marksd retardation of tha ascumulation

Card 1/3 of (2), while im the seoaud uage tha (1) additlon vauses the
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Investigation of the Oxidatisn of Cyclohsxane by «n Inhibiting SOV./TE33-6-6/44
Method During the Course of hos Dmieila

Card 2/3

consumpticn of (Z) already in the aourse of imbibitica; henos, ihe
mechanisn of the conzmmption of {Z) uvnler pertivent resstion conditicrs
may be intsrprefed cn the strength of the variatlon cf the kinetio
carve of the (Z) ssoumlatica following the addition of & strong (I).
The prasemt paper deals with the investigaticn of the ¢xidation of
200 ml cyslehexmne (IX) 4m & speulal autoolave systum. At 1400 and

30 stm pressurs a nitrogen-oxygen mixturs (1l:1) was tloewn through
with & veloocity of 30 1 hour, wiih g-uaphthel (IXI1) heing used as
(1), Experimental resalis zhow (Rigs 3-6) that {IXI] inhibiis the
formeticr of the ketwme, of al:ihsl and of azids, 1,0, the (II)
oxidaticn I8 basically s =hala resstice, The kinetls curves of the
cyslcheyyihydroperextes-(IVy foraatin after a (I) sddition (Fig 6) .
show that {IV) doss rat dscompiie atber a ohain reastion. There is

no direat reaction between (III} and (IV) (Tabtle 1). Data are supplisd
concsrning chaln iritieting rate ard ctaln length {Table 2). An
explanatiion 18 given of the pem.liar ccurse of the diagram of the
chain Zength varistion d:x.’.;.g zisytlon, awd the total activity of the
free radicals gurerndng exdiehicn, is £ 45 change scnsiderably

during ireastico, Thems shmages strongly prurcdse 143 insrease in

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"
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Investigation of the Oxidation of Gycl;ohexane by an Inhiblting SOV/76-33-6-6/44
Method During the Course of thae Reaction

' the oourse of
tion velooity of (I1), which is cbservable in
:-Jecig:ion. Thers ge 8 f‘igu;'es, 2 tables, and 17 references, 13 of
which are Soviet.

skkoy fiziki (Academy of Sciences
ATION ¢ Akademiya nauk SSSR Institut krimtche
Assoat of the USSR, Insiitute of Chemical Physioca)

SURMITTED: May 15, 1957
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5(4)

AUTHORS: Denisov, Ye. ., Mayzus, Z. K., S0V/20-128-4-33/65
Sl ~T7=P", Emanuel', N. M., Corresponding Member, AS USSR

TITLE: Kinetic Laws for Autocatalytic Reactions in Open Systems

PERIODICAL: Doklady Akademii nauk 5SSR, 1959, Vol 128, Nr 4,
pp 755-758 (USSR)

ABSTRACT: 'In chemical technology, the continuous process of reactions
is aitempted more and more, i.e. of reactions in open systems.
while the kiretics of simple processes had already been in-
vestigated (Fefs 2-4), no data are available on autocatalytic
processes. Therefore, the continuous oxidation of cyclo-
hexanone to adipic acid by oxygen at 130° was studied. The
apparatus used permitted the automatic maintenance of the
inflow of raw material and of the outflow of the reaction
products. The term of ngpecific velocity" v is defined as
the wvolume of the liquid initial component supplied to the
unit of volume of the reaction vessel in the unit of time.

The value‘%‘indicates the average duration of stay of the

liquid in the reaction vessel. The content of hydrogen per-
Card 1/3 oxide, adipic mcid, and 002 in the reaction product is
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Kinetic Laws for Autocatalytic Reactions in SOV/20-128-4-33/65
Open Systems

determined for dgifferent Ve In the continuous process, &

stationary state appears, i.e. the reaction rate and the

aischerge of the end product are in an equilibrium relation
to eauh other. Figure 1 showd the dependence of the equi-
librinm concentration of adipic acid on v. In the transition
from the periodic process to the continuous one, it is of
no importance in which phase of reaction this transition
takes place since the equilibrium concentration is formed
corresponding to v, jrrespective of the oxidation degree
attained. While for simple reactions the rate riges mono-
tonously with Vv, there Is & different dependence for auto-
catalytic reactions since not only the congentration of the
initial product but also that of the resulting intermediate
product (nydrogen peroxide) is decisive. Figure 3 ghows that
the reaction rate passes & paximum at & certain V3 if v keeps
on rising, the reaction rate falls since the concentration
of the hydrogen peroxide becomes lower. The equation for the
maximum reaction rate is written down. it is pointed out
that in the continuous process, in comparison with the

Card 2/3 periodic process, & gmaller amount of burning to 002 and HZO

-  ——————E
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Oper Systems

occurs because the reaction products remain in the
reaction zone for a shorter period. There are 3 figures
and 6 references, 3 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences. USSR)

SUBMITTED: June 22, 1959

Card 3/3

APPR :
OVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4
— S—— - |

)

5/081/60,/000/023/001 /021
/)4 200 A005/A001

Translation from: Referativnyy zhurnal, Khimiya, 1960, No, 23, p. 59, # 91595

AUTHOR; Denisqxl xe Izl-'

TITLE: On the Effect of the Products of a Slowly Evolving Chain Reaction
on the Length of a Non-Ramified Chain

PERIODICAL: V sb,: Okisleniye uglevodorodov v zhidkoy faze, Moscow, AN SSSR,
1959, pp. 55 - 65

TEXT: "The kinetic equations are derived and analyzed for the case of non- V(Eé
ramified and degenerated ramified chain reactions, Activity variations of the
radical-carriers of the chains are taken into consideration, These variations oc-

cur in the course of the conversion because of the accumulation of reaction pro-

ducts in the reaction system, which react with the radical-carriers with the

formation of radicals differing from the radical-.carriers in their reactivity,

On the basis of the results obtained, the following experimental facts are ex-

plained which can be observed at the chain oxidation of hydrocarbons: self-inhibi-
tion, rectification of the kinetic curves at low temperatures, increase of the ap-
parent activation energy at decreasing temperature, the existence of a sharply

Card 1/2
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A005/A001

On the Effect of the Products of a Slowly Evolving Chain Reaction on the Length of
a Non-Ramified Chain

expressed peak in the kinetic curves of the accumulation of intermediate products,

the opposite effects of additions of the same substance on the oxidation of dif-

ferent hydrocarbons, the difference in the effeotiveness of an inhibitor depending V/
on the conversion depth at which the inhibitor was introduced into the reaction

system, the simulation of regularities in the process of a degenerated ramified
reaction by a non-ramified chain reaction (and vice-versa)

G, Korolev

Translator's note: This is the full translation of tne original Russian abstract,

Card 2/2
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5.4100 TH0E3
SOV/02-00-1-u,/37

AUTHOR: Denisov, Ye. T.

TITLE: Concerning a Pessibility of Hydroser Bond Formaticn

Between a Peroxide Radical and Molecules Containing
an OH Group

PERIODICAL: Izvestlya Akademii nauk SSSR. Otdsleniye Kkhimicheskikh
nauk, 1960, Nr 1, pp 54-58 {USSR)

ABSTRACT: This pzper presents a theoretical substantiation
and experimental proof of the formation of a complex
hydrogen bond between a peroxide radica® and molecules
containing an OH group: ROG ...HOX, where X is:
H, R, FCO, RO. The rate of oxidation is determined
by the concentration and activity orf the ree radicals.
In the presence of compounds contalning OH groups, e.g.,
water, formation of the above complex takes place:

RO, + H,0 =- RO. ...H.0 (1)
Card 1/o 2 e € 2
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Concerning a Possicility of Hydroge-n Bond TEOBY
Formation Between a Peroxide Radical and 8OV/62-20-1-9/37

Molecules Containing an OH Group

Formation of the above complex would cause 2 decrease
in the rate of oxidation. Experiments conducted with
oxidation of anhydrous cyclohexanone and cyclchexanone
containing different amounts of water with a mixture
of nitrogen and oxygen in a 1;1 ratio at 1207, show
that addition of water to the reaction mixture de-
creases the rate of cyclchexanone oxidation. In-
hibiting action of water indicates that the fcrmatlon
of the above complex takes place. There are 1 table;
2 figures; and 6 references, 1 German, 5 Soviet.

ASSOCIATION: Institute of Chemical Physics, Acadamy of Sclences,
USSR (Institut khimicheskoy fizikl Akademil nauk
SSSR)

SUBMITTED: March 31, 19058
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$/595/60/000/000/004/01%

E196/E535
AUTHORS ; Emanuel', N,M,, Berezin, I.V. and_ Denisov, Ye.T.
TITLE: The oxidation of cyclohexane e
SOURCE; Vsesoyuznoys soveshchaniye po khimicheskoy pererabotke

neftyanykh uglevodorodov v poluprodukty dlya sinteza
volokon i plasticheskikh mass, Baku, 1957. Baku, Izd-
vo AN Azerb,SSR, 1960, 143-156

TEXT: The kinetics of oxidation of cyclohexane were investi-
gated without using catalysts, with catalytic salts and with a
stimulating gaseous initiation. The aim of this study was to
gain more information on the oxidation of cyclohexane which is
important in the production of cyclohexanone and adipic acid for
the nylon fibre industry. A further aim was to determine the laws
governing this simple liquid phase oxidation and to apply these V/
laws to more complicated hydrocarbons, Without a catalyst
satisfactory velocities can be attained at pressures of 10-100 atm
and temperatures of 135--155°C. The main intermediate products
are cyclohexanone, cyclohexanol and cyclohexyl hydroperoxide., A
second liquid phase appears when the reaction mixture becomes

Card 1/5
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The oxidation of cyclohexane S/595/60/000/000/004/014
E196/E535

saturated with water and adipic acid, which have limited

solubilities in cyclohexane, As the reaction is a chain
degradation-branching reaction, no single parameter can be used v/
to characterize it. The maximum absorption rate of oxygen is a —
function of temperature and obeys the Arrhenius equation, with an
activation energy of 27 kcal/mol,. The log of the conversion
coefficient to cyclohexyl hydroperoxide over the first part of the
reaction varied linearly with the inverse of the temperature, with
activation energy 29 kcal/mol. For the intermediate cyclohexanone,

the log maximum concentration varied linearly with the inverse of

the temperature, the activation energy being 8 kcal/mol. The
transformation of the intermediate products was studied by the

use of radicactive carbon as marker and the following sequence was

found .
OH
\ /
' \02 ) ‘ I 02 adipic 0 co . monocarbon
| 2= L acid —&_5 2 acids
NS
Card 2/5
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The oxidation of cyclohexane $/595/60/000/000/004/014
E196/E535

In glass vessels the hydroperoxide breaks down equally into
cyclohexanol, formed entirely by the decomposition of cyclohexyl
hydroperoxide, and cyclohexanone, from decomposition of the
hydroperoxide and oxidation of cyclohexanol., Adipic acid is
formed exclusively by oxidation of cyclohexanone whilst the
esters are formed by direct esterification of the adipic acid
with cyclohexanol, In a steel vessel, however, cyclohexanone
is also formed by decomposition of the cyclohexyl hydroperoxide
radical, In the reactionwithcatalyzing salts, cobalt stearate
dissolved in cyclohexane was used as catalyst. During the
reaction, the cobalt changes into the trivalent state, and after
a few minutes at 130°C the concentration of Co(III) becomes
constant, then begins to decrease until after about 1,5 hours

it is all once more in the divalent state, With the appearance
of adipic acid the cobalt begins to precipitate as cobalt
adipate, but part of the catalyst remains in solution throughout
the reaction. The catalyzed and non-catalyzed oxidations differ
as regards the reaction rate and concentrations of the inter-
mediate products. Experiments with different concentrations of

Card 3/5
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The oxidation of cyclohexane 5/595/60/000/000/004/014
E196/E535

the catalyst (0,06 to 0.00023 mol %) showed that the higher the
amount of catalyst, the faster the rate of reaction,; demonstrating
that, in the initial periods, it is a chain reaction whose rate V//
of initiation is proportional to the concentration of dissolved —
catalyst., Similar results were obtained using cobalt adipate.
The catalyst has thus two functions - initiation of the reaction
and regulation of the proportions of the products, The rate of
absorption of oxygen in the uncatalyzed reaction remains
constant after the induction period; in the catalyzed reaction
it rises to a maximum and/decreases to a constant value which 1s
less than that of the uncatalyzed reaction. This suggests a
self-delaying action. To confirm this supposition the catalyst
was rcmoved from the reaction zone some time after initiation
and the final constant velocity attained was found to be higher
than for the uncatalyzed reaction. A new method of stimulating
liquid phase oxidation, using NO,, was studied. The air was

X 2
saturated with NO, (0.4%) at a rate of 50 litres/hr. At 140°C
the reaction was markedly accelerated. The method was also tried
in combination with cobalt stearate catalyst. A table 1is
Card 4/5
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included which gives yields of acid and lketone for the various
methods of oxidaticn., A mathematical analysis of the reaction
is made on the assumption that it is a simple chain reaction
with a singzle intermediate and a single final product; the chain
is assumed to be broken by recombination of the free radicals,
Academicians B, A, Kazanskiy, G. S. Landeberg and N N_Semenov
are mentioned in the paper. There are 10 figures and 2 tables.

Table
Test Depth of Yield of Yield of
oxidation acid,;% ketone %
Autooxidation 14,8 30 37
Oxidation with
18.5 58 23
Oxidation with NO2 19 57 22
Oxidation with
St2Co + N02 22 51.5 27
Card 5/5
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3/074/60/029/012/003/004
3013/B078
AUTHORS: Denisov, le. MNey Emanuel', N. ¥.
__——-—I""Mﬁ,
TITLEs Catalysis Witn Metals of Variable Valence in Oxidation

Reactions in the Liquid Phase
PERIODICAL:  Uspekhi ¢himii, 1960, Vol. 29, No. 12, pp. 1409 - 1438

TEXT: This is a survey of experimenial data published over the past
decade concerning oxidation processes in the 1iquid phase under the
catalytic action of metals of variable valence. The review offers a broad
outline of mechanisms by which the salt-catalysts act upon the oxidation
of aldehydes and hydrccarbons. The existing experimental material con-
cerning the catalytic oxidation of crganic compounds (Refs.4—6, 8, 10,
16-495‘Figs.1-6; Tables 1-3) indicates that catalysts of variable valence
take an active part in the initiation of chains. The basic difference
between these catalysts and the peroxides as well as azo compounds is that
each molecule of the catalyst. may repeatedly participate in the initiation
of a chain by causing the transformation of molecular products into free
radicals. The mechanism of the jpnitiation of chains, however, has not bee

Card 1/3
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investigated more closely. A further function of catalysts of variable

valence, e.g., the tearing of chains has been examined in Refs .11, 20.23, ;

27, 38, 50-52. (Tables 7-11). Such a reaction takes place when the s
catalyst reacts with free radicals. The inhibiting effect of the catalysts |/
is in most cases non-apparent due to the stronger acting effect of e

initiation. A thorough study of the inhibiting effect of catalysts is
gtill in its initial stage. Physico-chemical properties of catalysts in
hydrocarbon solutions wsre investigated in Refs.3, 5, 20-24, 43, 53-64
(Fig.12, Tables 4,5), where salt molecules were found tc associate into
micellas. About the dependence of oxidation rate on the concentration of
the catalyst, opinions diverge. Just as with the oxidation of hydrocarbons
in the gas phase in the presence of catalysts (Ref.65), also in the liguid
phase in the presence of catalysts of variable valence the reaction course
was observed to take place in successive macrgscopic stages limited in
time. (Refs.8, 7, 10, 59, 6%, 55; Figs.13, 14). The causes of such a
stepwise course could, up to now, only be explained in rough outlines. The
study of the regulating action of the catalyst during oxidation is dealt
with in Refs.10-12, 17, 21, 67-73 (Figs.15-20, Table 6). On the basis of
existing experimental materials, the following may be stated on the

Card 2/3
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catalytic effect of metal salts of variable valence: The effect of salt
catalysts upon oxidation is complicated and has various aspects. The
catalysts react with oxidation products such as hydroperoxides and
aldehydes under formation of free radicals. At the same time, several
catalysts reast with free radicals under tearirg of chains. Under certain
conditions, such catalysts have an inhibiting action upon oxidation.
Besides, salt catalysts contribute to the lengthening of chains and
regulate the composition of the resulting oxidation products. While the
catalysts have an effect on the process of oxidation, they undergo com-
plicated physicochemical transformations in their turn. Products of the
developing reaction, particularly acids, extract the catalyst in the
precipitate, which causes the further course of reaction to take place

under a weaker participation of the catalyst. In spite of the complicated J/
mechanism of catalytic oxidation; a number of symptoms could be determined,
the knowledge of which will undoubtedly help in working out rigorously -

controllable oxidation methods. Mention is made of V. K. Tsyskovskiy,
N. A. Kiseleva, and B. G. Freydin. There are 20 figures, 6 tables, and
73 references: 31 Soviet.

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Card 3/3 Physics of the AS USSR)
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AUTHOR: Denisov, Ye.T.. 5/020,/60/130/05/028/061
ad B004,/B014

TITLE: A New Reaction for Initiating Chains in Liquid-phase Oxidation
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130; Nr 5, pp 1055-1058
(UssR)
ABSTRACT: The author presents an estimate of the rate Wo of the initiation
of chain reactions according to the equation RH + 02-#R‘ +
+ HO3 - qq4 (1). Table 1 lists experimental values of W
(m1/1.8ec) and B (koal/ml) for benzaldehyds, decanal, cyoclo- 4/

hexane, n-decane, Tetralin, and cyclohexanol. Calculation
yields values which are too low and deviate from the experimenta
velues by 5-10 orders of magnitude. As the values of B and of
the steric¢ factor f1 assumed for calculation cannot lead to

such great deviations, the author investigates the trimolecular
reaction RE + 0, + HR—>E* + E,0, + R* - q, (2). The values

calculated for Wo acocording to equation (2) are compared in
table 2 with those following from equation (1) and experimental
Card 1/2 values which are partly guoted from publications (Refs 2-6).
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The differences between W_ from equation (2) and experimental
values amount to 1-2 ordegs of magnitude only. In consideration

of the unavoidable errors of such an estimate, the author rotes
that the trimolecular reaction 2RH + Oy proposed by him is in
satisfactory agreement with experimental data. Furthermore,

this reaction forms the prineipal source of free radicals at

the beginning of liquid-phase oxidation. This applies parti- ‘l/
cularly to substances with easily separable C-H bonds

(aldehydes, 1,4-diene hydrocarbons, and 1, 3-diphenyl alkanes).
There are 2 tables and 9 references, 4 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

PRESENTED: October 9, 1959, by V.N. Kondrat'yev, Academician
SUEMITTED: October 2, 1959 .
Card 2/2
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8/020/60/132/03/29/066
/. 5000 BO11,/B008
5. 3200
AUTHORS: {Denisov, Ye.,. {Kharitonov, V. V.
e
TITLE: Oxidation of Cycil.ohexano;.\ by Ozonized Oxygen

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 3,
pp. 595-597

TEXT: The authors oxidized 25-30 ml cyclohexanol by means of bubbling /,f/
with oxygen which contained 0.3}0.03% ozone, at a volume rate of
6.7%0.7 1/h at 50-100°C. Cyolohexanone, Hy0, adipinic acid and several
esters develop by oxidation. The aggregation kinetics of the cyclo-
hexanone and the HpO0p is8 at first linear, at a comsiderable intensity
of the oxidation ( A~ 10%) the concentrations of the ketone and Hy0p pass
a maximum., Data concerning the composition of the products after an
oxidation lasting 2 hours are mentioned in Table 1. Compared with the
thermal oxidation at 120°(¢, the products of the ozopized oxidation
contain large amounts of acids and esters (10-20% instead of 1-2%). It
follows from Table 1 that oxygen does not participate in the oxidation

Card 1/4
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at 50°C, but undoubtedly at higher temperatures. The authors presumed
that all 3 oxygen atoms from the absorbed ozone are absorbed into the
oxidation products. The authors further used hydroguinone as an
inhibitor in order to‘'check the chain mechanism of the reaction. It
follows from Fig. 1 that u chain mechanism is heare actually present.
The problem whether the entire cyclohexanol or only part of it is
oxidized in this way, remuined unsolved. The authors found the answer
thereto in their previous paper on the thermal oxidation of the cyclo-
hexanol. Accordingly, the inclusion of the oxygen into the oxidation
and the slowing down of the reaction by the inhibitor indicates that HP//
the reaction mechanism ieg chain-like. The assumption, however; that
the reaction takes its course only chain-like, ocontradicts the data
of the thermal oxidation of the cyclohexanol. There remains the only
assumption that 2 oxidation mechanisms are present here: a chain
mechanism with & rate vy and a non chain-like with a rate v03, v03

equals the entering rate of the 03 into the reaction vessel. vy=u¥,
at lower temperatures, vy increases with the temperature rise

Card 2/4
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(Table 2). From the energies of activation the authors come to the
conclusion that the initiation o¢f the chains by the decomposition of

the ozone into 0 and 02 does not play any significant role. The authors
determined that the concentraticn of the cyclohexanone decreases at the
introduction of the inhibitor at 100°C. This indicates a non chain-like
reaction mechanism of the ozone with cyclohexanone (at the thermal
oxidation oyclohexanone is only consumed on the chain way) A special [P
experiment showed that the ozonized Op leads at 80°C and with an LT
inhibitor to a non chain-like oxidation of the cyclohexanone. Acids are
developed thereby (the inhibifor does not hamper the reaction). A

posaible scheme on the basis of the reaction of the ozone with the enol

form of the ketone is mentioned. The authors conclude from the data thet
ozone reacts 20 times more quickly with cyclohexanone than with cyclo-
hexanol. The authors thank V. G. Voronkov for his assistance with the
experiments, N. M. Emanuel! is mentioned. There are 1 figure, 2 tables,

and 3 Soviet references.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of Sciences

card 3/4 USSR)
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PRESENTED; January 28, 1960, by V. K. Kondrat'yev, Academician Vf/ i
SUBMITTED:; January 22, 1960
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S/062/61/000/005/003%/009
B118/B208
// 6200
AUTEOR s Denisov, Ye. T.
‘/————————'—"‘—
TITLE: The probability of self-inhibition of complicated chain
reactions ax(/
PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh

nauk, no. 5, 1961, 796 - 803

TEXT: A self-inhibition of complicated chain reactions, as in the oxida-
tion of hydrocarbons, is a frequent phenomencon. It was studied for the
firet time by N. M. Emanuel® (Ref. 1: S¥ "Voprosy khimicheskoy kinetiki,
kateliza i reaktsionroy spcsobnosti" (Problems of Chemical Kinetics,
Catelysis and Reactivity) Izd. ANSSSR, M, 1955, p 117). One of the causes
of the self-inhibition of this reaction may be the change of the composi-
tion of the radicals during the reaction. The present paper deals with
the probability of a self-inhibition of complicated chain reactions due to
a change of the composition of the radicals. It is confirmed that this
protability is very high. The composition of the radicals in a compli-~
cated chain reaction changes because the resulting intermediates react

with the free radicais and give rise to the formation of radicals of
Card 1/}
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another type. The complicated compesition of the radicals occurring dur-
ing the reaction affects the reaction rate. The author derives a formula
expressing the change of the rate of consumption of the initial preoduct as ;
a result of the change of the radical ccomposition: F uZIaion;/ZHgni, &<//

a40 equals kio/ko

-

o where k*o denctes the constant of the reaction rate of

the i-th radical; n: = ni/n; n, = concentration of the i-th radicalj;

n = total concentration of the free radicalsj {11 = ki'/kou With a very

high probability the complication of the radical composition during the
reaction causes a self-inhibition of the couwplicated chain reaction. These
calculations explain the cases of self-inhibition of oxidations and crack
reaction, which frequently occcur in experiments, and indicate the change

of the radical compeosition to be a fundamental cause of this fact. Apart
from the immediate effect on the rate of the chain reaction; the radical
composition may also exert an indirect effect on this rate, i. e., by the
concentration of the intsrmediate warranting the anomalous branching of

the chains. This protlen was discussed in the authoris paper (Ref. 103
Izv. ANSSSR..- 0td. khim, n. 1959, 2100), where it is confirmed that the

Card 2/3
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reduction of the function F which shows the change of the reaction rate
only as a result of the changel radical composition, usually reduces the
kinetic equilibrium concentration of the intermediate and, in addition,
the reaction rate. The effect of the composition of the radicals on the
intermediate concentration increases the probability of a self-inhibition
of the anomalously branched chain reactions, contrary to the unbranched
chain reactions. There are 5 figures and 10 Soviet-bloc references.

ASSOCIATION: Institut khimicheskoy fiziki Akademil nauk SSSR (Institute
of Chemical Physice of the Academy of Sciences USSR)

SUBMITTED: April 2, 1560
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s/076/61/035/002/014/015
B107/B220

AUTHORS: ~ Denisov, Ye. T. and Kharitonov, V. V. (Moscow)

—

TITLE: Oxidation mechanism of cyclohexanol in liquid phase
PERIUDICAL: Zhurnal fizicheskoy khimii, v. 35, no. 2, 1961, 444-451

TEXT: The aim of the study is to clear up the oxidation mechanism of second-
ary alcohols; the oxidation of pure cyclohexanol at 110, 120, and 130°C and at
atmospheric pressure has been chosen as an example. 6 1 of oxygen per hr

were passed through a layer of 70 ml cyclohexanol. The reaction products \/
were mainly peroxides (H_O2 and oxyalkyl hydroperoxide), cyclohexanone, watey—"
and at the beginning of %he reaction, also higher esters and acids. The
peroxides were determined iodometrically, and the ketones with the help of
hydroxylamine; the acids were titrated against phenolphthalein; the eszers

were determined by saponifaction with alcoholic soda lye. Moreover, the
peroxides were deterrined again potentiometrically. The curve for the in-
crease of cyclohexancne (Fig. 1) shows that the reaction proceeds etuto-
catalytically; the curve fcr peroxide (Fig. 2) indicates that peroxide is

an intermediate product of the reaction. «a-naphthol was added as inhiditor
Card i/6
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to study the kinetics of reaction. The curves for cyclohexanol (Fig. 3)
show that the reaction proceeds according to the chain mechanism only; this
ig different with peroxide: It cen be seen from Fig. 4 that it is decom-
posed during oxidation without free radicals being involved. Furthermore,
the rate of chain initiation was investigated (Fig. 5): At 120°C it in-
creases from 0.27-10’7 mole/l-sec to 107 mole/l-sec. The oxidation of
cyclohexanol is, thus, a degenerate branching chain reaction; its auto-
catalysis is caused by the formation of peroxide end further chain-initiating
products (Fig. 5). At 1200C the rate constant for the decomposition of the
peroxide into free radicale is 1.34-107 sec~1. The chain length is re-

" duced from 1000 at the beginning of the reaction to about 100 (Fig. 6). The

activation energy of the chain lengthening amountsto 7.7 kcal/mole. The

relative reactivity of cyclohexanol (ki) and cyclohexanone (k,) with per-

e oxide radicals amounts to k /k = 2.1-2 between 120 and 130°C. The oxida-
tion mechanism of cyclohexanol is shown in the two schemes

Gard 2/6
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- . There are 6 i‘igurea, 4 ,ta"oleé,,emd 8 réferences: 6 Soviet-bloe. The refer-f
- ences to English language publications read as follows: Patent Brit. -
© 708339 5-V-1954 (according to Chemical.Abstracts 48, 11017, 1954); N. Brown, —
J. Amer. Chem. Soc., 11, 1765, 195%. ' : :

| ASSOCIATION: Akademiya nauk SSSR. Institut khimicheskoy fiziki (Academy of
‘ Sciences USSR, Institute of Chemical Physics) A o

SUBMITYED:  June 26, 1959 -

" Legend to Fig. 1: Kinetioc ourves ‘showing the inoreasing content in’ cyclo- P
newanone for the oxidation of oyolohexanol (1) at 110°C, (2) at 120°C, (3) & .
130°C. (x) t in hr, (y)cin moles/l.-’ " . L

_ Legend to Fig. 2: Kinetios showing the. increasing content in peroxide for

" the oxidation of cyclohexanol (1) at 110°C, (2) at 120°C, (3) at” 130°C.

(x) t in hr, (y) ¢ in moles/l. . - ' - :

. Legend to Fig.-3: Kinetics of ketone formation with a-naphthol as inhibitoxr

. at 120°C. The arrows indicate the instant at which the inhibitor was added. -

(x) t in hr, (y) c inmles/le '
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DENISOV, Ye,T. (Hoskva)

-
Various models of degenerated branching chain reactions with
one intermediate. Zhur.fiz:khim, 35 no.9:1966-1974 '6l. (MIE!} 14:10)

uk SSSR, Institut khimicheskoy fizili.
(Chemical reaction, Rate of)

1. Akademiya na
(Radicals (Chemistry))
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5/020/61/141/001/017/02¢
§ Luis0 B140/B101
AUTHOR _ Denisov. Ye. T,
TITLE: Chain formation mechanism during cyclohexanol oxidation

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 1, 1961, 1351 - 134

TEXT: It was experimentally found that the formation of free rudicals

during C6H11OH oxidation in liquid phase was not RH + 0, R*+ HOé (1)

as had been assumed but RH + 02 + RHE—2R° + H202 (2). The experiments

were conducted in a quartz vessel with reflux condenser. The vessel was
heated and filled with 20 ml of C6H11OH containing an a-naphthol

(10“3 - 105“10-4 moles/liter) solution. The vessel was heated for another
5 min, and then an O2 flow of 0.2 ml/sec was let in. a-naphthol was used ;K/

as inhibitor: InH + RO, —TIh + ROOH; 1Ia + ROé-—*InOORn Thus. its rate

of consumption qorresponded to the formation rate of free radicals:
Wo = 2(-d [InH]/dt)A Samples were taken during the process. and their

Card 1/ L\

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310120019-4

30032
s/020/61/141/001/017/021
Chain formation mechanism during -.. B140/B101

a-naphthol content was studieds Parasulfophenyl diazonium sulfate in

methyl alcohol containing low emounts of alcoholic alkali was added to

the sample. The dye thus forming was determined colorimetrically using

4 green [il.ter. The accuracy of inhibitor concentration determinution

was + 0.7 %. At 1219C, the inhibitor only reacted with free radiculs.

During the first 10C min, the rate of inhibitor consumption was constant;

then, 1t increased as the peroxide content increased . From the in-
clination of the kinetic curve for a-naphthel consumption. the formation

rate of free radicals was calculated to be 845“‘0“‘9 moles/liter °geC. L)(
(&) The author studied the dependence of WO on the O2 concentration at

121°C, an x-naphthol concentration of 2“5010“4 mo]es/liter, and at a
pressure of 1 atm. The partial pressure of 02 was changed by sdding

rnitrogen. A linear increase of Wo wae observed: WC = W\‘ - aPO . (Fig» 2
- 2

“
: ! . . .
Without oxygen, Wo # 0. Hence, the formation of free radicals was assumd
t¢ be due to the resction of impurities withcut O2 participation The
use of a pyrex glasu vessel did not change the formation rate of frea

Card E/GLK
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radicals. (B) The depenience of W _on the CgH, O concentration was

studied at 121°C and an a-naphthol concentration of 1.5’10-'4 moles/liter.
‘Yhen dissolving CGHHOH in chloro benzene, reduction of the C6HHOH con-

centration caused a decrgase of W . With pure CGHBCL W = 0. The curve

: 0
shows that Wl ~ [RE]and W2~ [RE)? with W
radicals during the reaction of CH, OH with 0.. For [RH] bvetween 9.6

O r
and 5.8 moles/liter, Alog W /o log [RH = 2.3 1 0.2, w2 = x[r) "R s
2

being the formazionrate of the

Alog \‘122 = nfAlog [RH] + Alog PO . Hence,
2

0
Alog W 2 AHlog Pg alog Py
n = o — 2 = 2.3 — Z . P was 393 mm Hg in
L~log|RE]  Alog |RE] Alog |RHE] 0, \)<

50 % mixture of C/H,,0H and 0611501 at 120°C. Hence,

Nlog Py /A log [RH)= 0.15/0.30 = 0.5; n = 2.3 - 0.5 = 1.8 1 0 5. 1. ¢,
2
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Chain formation mechanism during s.. B120/B101

n practically equals 2. Hence, Eq. (2) proved to be correct. Pg, was
630 mm Hg at 111°C, 1 atm, an 02 concentration of 7.9*10w3 moles/liter.
and a C6H110H concentration of 9.6 moles/lltere Hence the constant of

) -8 .. 2, 2 . . -

the reaclion rate: k = 0.7°10 liter /mole” ¢sec. For reaction mq (2)

an activation energy of 12 kcal/mole was obtained by studies in variaus
temperature ranges. The real activation energy is somewhuat higher due to v)(

02 concentration reduction in the liquid phase caused by a temperature

elevation, a pressure increase of CEH1,OH, and a Po_ reluction. At
130°C, the real activation energy is 16 kcal/mcle, and

n
k = 8e5°exp(—1GOOO/RT)1iter‘/mole2°secu There are 2 [igures, !
and 4 references: 3 Soviet and 1 non-Soviet. The reference to tne
English-language publication reads ac follows: C. E. Boozer. G. 3.
Hammond, C. E. Hamilton, J. . Sen, J. Am. Chem- 3o02.. 77, 3253(1555) -

ASSOCIATION: TInstitut khimicheskoy fiziki Akedemii nzuk S3SR {Inst:rtute
. of Chemical Physics of the Academy of Sciences USSR)
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